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(57) ABSTRACT 

A massaging device having an applicator driven by a plurality 
of driving unit to move along tWo or more different axes to 
generate a combined massaging action to be applied to the 
user’s body. A controller holds individual speed data each 
de?ning a speed at Which each of the driving units recipro 
cates the applicator along each of the different axes, and to 
control the driving units to reciprocate the applicator in accor 
dance With the associated speed data. The controller controls 
the speed of the applicator along one of the axes indepen 
dently from the speed of the applicator moving along another 
of the axes. Accordingly, the applicator’s movements along 
the different axes can be free from being interfered With each 
other even being subject to a load, thereby assuring to con 
tinue the combined massaging action. 

6 Claims, 13 Drawing Sheets 
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MASSAGING DEVICE HAVING A 
CONTROLLER TO GIVE DIFFERENT 

RECIPROCATING MOVEMENTS TO EACH 
APPLICATOR ALONG DIFFERENT AXES 

FIELD OF THE INVENTION 

The present invention is directed to a massaging device, 
and more particularly to a massaging device having an appli 
cator applying a sophisticated massage action. 

DESCRIPTION OF THE RELATED ART 

US. patent publication 2004-0243030A discloses a mas 
saging device Which is con?gured to give a sophisticated 
massage action Which is a combination of forces acting 
simultaneously along different axes or directions in order to 
simulate a human massage. The device is equipped With an 
applicator Which is driven to make different reciprocating 
movements respectively along different axes, and adopts a 
control of synchronizing the different movements respec 
tively along the different axes to generate the combined mas 
saging action. Because of a possibly delay in the applicator 
movement along a particular one of the axes due to a varying 
load acting back to the applicator from the user’ s body, there 
frequently occurs that the applicator has already come to a 
synchronous point along one of the axes, While the applicator 
does not come to the synchronous point along another of the 
axes. Accordingly, the synchroniZation is required to tempo 
rarily stop the applicator’s movement along one of the axes 
for keeping the applicator at a synchronous point until the 
applicator comes to the synchronous point along another of 
the axes. During this catch-up period, the applicator moves 
only along one of the axes, traveling a linear path to generate 
only a simple massage action, failing to continue the com 
bined massage action. 

SUMMARY OF THE INVENTION 

In vieW of the above problem, the present invention has 
been achieved to provide a massaging device Which can keep 
generating a combined massaging action to apply the sophis 
ticated massage action continuously. The massaging device 
in accordance With the present invention includes an applica 
tor con?gured to come into contact With a user’s body, and a 
plurality of driving units coupled to the applicator to give 
different reciprocating movements to the applicator respec 
tively along tWo or more different axes, thereby generating a 
combined massaging action to be applied to the user’s body. 
A controller is included in the device to hold individual speed 
data each de?ning a speed at Which each of the driving units 
reciprocates the applicator along each of the different axes, 
and to control the driving units to reciprocates the applicator 
in accordance With the associated speed data. The controller 
is con?gured to control the speed of the applicator along one 
of the axes independently from the speed of the applicator 
moving along another of the axes. Accordingly, the applica 
tor’s movements along the different axes can be free from 
being interfered With each other even being subject to a load, 
thereby assuring to continue the combined massaging action. 
Stated from a different point of vieW, the massage device of 
the present invention can assure a continuous combined mas 
saging action basically in the absence of any active synchro 
niZation betWeen the applicator’s movements along the dif 
ferent axes. 

Preferably, each of the speed data is prepared as a time 
series data in Which the speed is de?ned as a discrete value 
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2 
Which varies sinusoidally With respect to time. The resulting 
sinusoidal displacements along the tWo axes are cooperative 
to give a curved or loop path pattern to be traced by the 
applicator, Whereby the applicator gives a smooth massaging 
action to the user. 
The device is preferred to include a speed sensor con?g 

ured to monitor the speed of the applicator moving along each 
of the axes. In this connection, the controller is con?gured to 
control the speed of the applicator in a feedback manner based 
upon the speed monitored With respect to each of the recip 
rocating movement along each of the different axes. Thus, it 
is possible to restrain the ?uctuation of the speed irrespective 
of a varying load acting on the applicator, thereby assuring to 
move the applicator along an intended path. 

It is also preferred that the speed data of the reciprocating 
movement along one of the axes is con?gured to give a 
reverse point Which is shifted With respect to time in relation 
to the reciprocating movement along another of the axes. 
With this result, the applicator traces a loop path to give a 
massage action simulating a point kneading massage. 

In addition, the speed data of the reciprocating movement 
along one of the axes may be con?gured to have a recipro 
cating cycle Which is different from that of the speed data of 
the reciprocating movement along another of said axes. With 
this scheme, the amount of phase shift betWeen the move 
ments along the different axes is caused to vary With respect 
to time, thereby continuously varying a massaging pattern or 
path to be traced by the applicator for enhancing a massaging 
effect. 

Further, the speed data of the reciprocating movement 
along at least one of the axes may be con?gured to de?ne 
different maximum values for forward and backward move 
ments of the applicator, giving different amounts of the for 
Ward and backWard movements along the at least one of the 
axes. 

The device may include a position sensor con?gured to 
detect a position of the applicator reciprocating along each of 
the exes. In this connection, the controller is con?gured to 
stop reciprocating the application along each of the axes When 
the position sensor detects the position corresponding to an 
end position determined for the movement along each of the 
axes. In other Words, the applicator is driven to move to the 
individual end positions respectively de?ned along the differ 
ent axes until the applicator is completely stopped, Whereby 
the applicator canbe stopped exactly at an intended end point. 
Consequently, a subsequent massaging action can start con 
sistently from the intended end point. 
The end position for the movement of the applicator along 

one of the axes can be selected to a position Which lies on a 

tangent line of a path Which is traced by the applicator moving 
along another of the axes. The end position on the tangent line 
is a far from any point of the path and de?ne the end point 
along one of the axes Which is reached later than the end point 
along any other axis or axes. Thus, When the applicator is 
controlled to trace the loop path of giving the point kneading 
massage, the applicator is stopped only after completely trac 
ing the loop path and Without going inside the loop path in 
order to avoid jerky and unpleasant massaging action. 

In a preferred embodiment, the controller is con?gured to 
start reciprocating the applicator along tWo of the axes con 
currently and to reverse the reciprocating movement along 
one of the tWo axes While moving the applicator in one direc 
tion along the other axis. With this control, the applicator can 
traces a loop path for simulating the point kneading massage 
to be applied to the user’s body. 

It is preferred that the speed data for the reciprocating 
movement of said applicator along tWo of said axes are con 
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?gured to vary the speed respectively along sinusoidal curves. 
In this case, one of the sinusoidal curves having a phase 
shifted by 45° to 90° With respect to that of the other sinusoi 
dal curve for moving the applicator along a circular path. 

For applying an effective loop massage action to a small 
restricted portion, for example, a portion around a shoulder 
blade, the sinusoidal curves for the respective movements 
along the tWo axes may be selected to give a loop path having 
a diameter of 20 mm or less. 

Also, it is preferred for the applicator to trace a path of 
Which shape varies continuously With respect to time in order 
to give an effective massage of continuously changing pat 
terns. For this purpose, each of the sinusoidal curves for the 
respective movement along the tWo axes may be con?gured to 
vary at least one of its cycle and amplitude With respect to 
time. In this connection, each of the sinusoidal curves may be 
selected to have a cycle of 2 seconds or less. 

Further, it is preferred to move applicator in a circular path 
While moving the circular path along another path in order to 
give the point kneading massage continuously over an elon 
gated portion of the human body. In this case, the sinusoidal 
curves for the respective movements along the tWo axes are 
selected to give a continuously coiled loop path to be traced 
by said applicator With the continuously loop path having a 
center point moving along one of the tWo axes. 

Still further, the massaging device of the present invention 
may be so con?gured to give a three-dimensional massage 
action effective for relaxing the user’ s body. For achieving the 
three-dimensional massage action, the controller is con?g 
ured to hold an additional speed data for reciprocating the 
applicator along an additional axes perpendicular to each of 
the tWo axes. The additional speed data is selected to give a 
three-dimensional path to be traced by the applicator. 

These and still other advantageous feature of the present 
invention Will become more apparent from the folloWing 
detailed description of the embodiments When taken in con 
junction With the attached draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a massaging device in 
accordance With a preferred embodiment of the invention; 

FIGS. 2 and 3 are schematic vieWs of a massage module 
employed in the above device; 

FIG. 4 is a schematic vieW illustrating a human hand mas 
sage simulated by the massaging device; 

FIG. 5 is a schematic vieW illustrating a massage action 
performed by the massaging device; 

FIG. 6 is a schematic vieW illustrating the applicator in 
relation to a user’s body contour in three-dimensional coor 

dinates; 
FIG. 7 is a perspective vieW of the massage module; 
FIGS. 8A and 8B illustrate one particular movement of the 

applicator; 
FIG. 9 is a block diagram illustrating a circuit arrangement 

of the above device; 
FIG. 10 is a ?owchart illustrating a basic operation of the 

device; 
FIG. 11 is a Waveform chart illustrating speed data by 

Which the applicator is driven to reciprocate; 
FIGS. 12A and 12B are schematic vieWs respectively illus 

trating a loop path or massage pattern along Which the appli 
cator moves; 

FIG. 13 is a Waveform chart illustrating another speed data; 
FIG. 14 is a schematic vieW illustrating the massage pattern 

resulting form the speed data of FIG. 13; 
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FIG. 15 is a schematic vieW illustrating a changing mas 

sage pattem realiZed by the above device; 
FIG. 16 is a Waveform chart illustrating another speed data; 
FIG. 17 is a schematic vieW illustrating a progressive mas 

sage pattem resulting from the speed data of FIG. 16; 
FIG. 18 is a schematic vieW illustrating the massage action 

being applied to the user’s body; 
FIG. 19 is a Waveform chart illustrating a further speed 

data; 
FIGS. 20 and 21 are schematic vieWs illustrating a progres 

sive massage pattern resulting from the speed data of FIG. 19; 
FIG. 22 is a schematic vieW illustrating another progressive 

massage pattern realiZed by the device; 
FIG. 23 is a schematic vieW illustrating a scheme of ending 

the massage action; 
FIG. 24 is a ?oW-chart illustrating the sequence of ending 

the massaging action; 
FIGS. 25A and 25B are vieWs illustrating respectively a 

double loop path to be traced by the applicator and Waveforms 
of the applicators’ movements realiZing the loop path; 

FIGS. 26A and 26B are vieWs illustrating respectively 
another double loop path to be traced by the applicator and 
Waveforms of the applicators’ movements realiZing the loop 
path; 

FIGS. 27A and 27B are vieWs illustrating respectively a 
further double loop path to be traced by the applicator and 
Waveforms of the applicators’ movements realiZing the loop 
path; 

FIGS. 28A and 28B are vieWs illustrating respectively a 
still further double loop path to be traced by the applicator and 
Waveforms of the applicators’ movements realiZing the loop 
path; 

FIGS. 29A and 29B are vieWs illustrating respectively a 
further double loop path to be traced by the applicator and 
Waveforms of the applicators’ movements realiZing the loop 
path; 

FIGS. 30A and 30B are graphs respectively illustrating the 
manner of varying the diameter of the loop path to be traced 
by the applicator; 

FIGS. 31A and 31B are schematic vieWs respectively illus 
trating massage actions to be applied to the human body; 

FIG. 32 is a Waveform chart illustrating another control of 
periodically applying a strong point-pressing force; 

FIGS. 33A and 33B are vieWs respectively illustrating a 
Waveform of the applicator’s movement and a resulting loop 
path traced by the applicator; 

FIGS. 34A and 34B are vieWs respectively illustrating 
another Waveform of the applicator’ s movement and a result 
ing loop path traced by the applicator. 

DETAILED DESCRIPTION OF AN EXEMPLARY 
EMBODIMENT 

Referring to FIGS. 1 to 6, there is shoWn a massaging 
device in accordance With an exemplary embodiment of the 
present invention. The massaging device is realiZed in the 
form of a chair having a framework or base 10 carrying a 
massage module 20 embedded in a backrest 12 of the chair. 
The massage module 20 is supported on the base 10 and is 
vertically movable along the length of the backrest 12. The 
massage module 20 includes a pair of applicators 30 each 
composed of a set of vertically spaced rings Which are sup 
ported to a cradle 32 so that, as Will be discussed later in detail, 
the applicators 30 are movable relative to the massage module 
20 along as Well as about a lateral axis X of the module 20. As 
the module 20 itself is movable in the vertical direction rela 
tive to the base 10, the applicators are given three (3) degrees 
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of freedom relative to the base 10, i.e., a lateral translational 
movement Tx along the lateral axis (x-axis), a vertical trans 
lational movement Ty along a height axes (y-axis) of the base 
10, and a rotational movement Rx about the lateral axis 
(x-axis). The rotational movement Rx of the applicator inher 
ently includes a depth translation TZ along a depth axis 
(Z-axis) perpendicular to the x- and y-axes. One and suitable 
combinations of these movements are selected to give a mas 
saging force in various patterns to different portions of the 
user’ s body. Only for sake of simplicity, the term “applicator” 
is used in the claims and other portions of the description to 
collectively refer to the applicators 30 in the sense that it 
applies the massaging force to the user. 

The applicator 30 is driven by controlling three indepen 
dent driving units or motors 41, 42, and 43 to reciprocate 
along the different axes (x-, y-, and Z-axes). FIG. 2 shoWs the 
lateral and vertical translational movements Tx and Ty of the 
applicator 30 relative to the base 10, developing the corre 
sponding massaging forces being applied to the user’s body 
along the x- and y-axes. FIG. 3 shoWs the rotational move 
ment Rx of the applicator 30 relative to the module 20 and 
therefore the base 10, With associated depth translational 
movements T2 for applying a corresponding massaging force 
to the user’s body With varying pressing strength. 

The three individual reciprocatory movements are suitably 
combined to develop the massage force in various massage 
patterns, for simulating human touch massage actions includ 
ing rubbing, kneading, and combinations thereof. The device 
is con?gured to allocate the massage patterns to different 
parts of the body, and is particularly designed to have a 
function of giving a point kneading massage to a small por 
tion, e.g. around a shoulder blade as simulating a human hand 
massage, as shoWn in FIG. 4. In the folloWing description, it 
is explained that the applicator 30 is controlled to trace basi 
cally a loop or circular pattern for relaxing a stiffened part (S) 
present in a muscle bundle (M), as shoWn in FIG. 5. In order 
to locate the applicator to a desired portion of the body, the 
device is provided With various position sensors for determin 
ing the current position of the applicator 30. The current 
position of the applicator 30 is expressed Within three-dimen 
sional coordinates, as shoWn in FIG. 6, in relation to the user’ s 
body contour Which is obtained and is stored in the device. 

Prior to discussing a controlled operation of the applicator, 
a mechanism of driving the applicator 30 is explained With 
reference to FIGS. 7 and 8. The massage module 20 has a 
chassis 22 carrying the three electric motors 41, 42, and 43, in 
addition to the cradles 32 each mounting the applicators 30 by 
means of arms 38 (only one of the cradles is shoWn in FIG. 7). 
The chassis 22 includes a horizontally extending drive shaft 
24 formed at its opposite ends With gears 26 Which mesh 
respectively With vertical racks 16 of the base 10. The drive 
shaft 24 is driven by the motor 42 to reciprocate the module 20 
vertically along the length of the base 10, thereby making the 
vertical movement Ty of the applicator 30 along the x-axis. 
Guide rollers 28 are mounted to the chassis 22 in vertically 
spaced relation to the gears 26, and are kept in rolling contact 
With the racks 16 for vertically guiding the module 20. 

The cradles 32 are engaged With a common screW shaft 34 
in a laterally spaded relation With each other so as to effect the 
lateral translational movement Tx in such a manner that the 
cradles 32 moves toWard and aWay from each other as the 
screW shaft 34 rotates in the opposite directions, respectively. 
The screW shaft 34 is connected to the motor 41 by means of 
a belt 35 so as to be driven to rotate thereby. 

The cradle 32 is supported to a pair of horizontal axles 36 
Which extend betWeen horiZontally spaced sWing gears 50 in 
parallel With the screW shaft 34. Each sWing gear 50 is a 
fan-shaped gear pivotally supported at its center to the screW 
shaft 34 and is ?xed to the axles 36. The sWing gears 50 mesh 
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respectively With pinions 52 formed at opposite ends of a 
horiZontal shaft 54 driven by the motor 43 through a gear box 
53 so that the sWing gears 50 causes the cradles 32 and 
therefore the applicator 30 to pivot about the axis of the screW 
shaft 34 as the motor 43 rotates in the opposite directions, 
thereby reciprocating the applicator 30 about the x-axis With 
an associated transitional movement along the Z-axis, as 
shoWn in FIGS. 8A and 8B. 

Thus, the applicator 30 can be driven by the individual 
motors 41, 42, and 43 to effect the reciprocal translational 
movements Tx, Ty along the three axes (x-, y-, and Z-axes) in 
any combination determined by a controller 100 included in 
the device, thereby producing composite massage forces of 
the different massage patterns. 

Further, as schematically shoWn in FIG. 9, the device 
includes a Width sensor composed of a position sensor 61 and 
a speed sensor 62 respectively for detection of the current 
position and speed of the applicator 30. The position sensor 
61 is disposed adjacent the center of the screW shaft 34 for 
monitoring the lateral translational movement Tx of the 
cradle 32, i.e., the applicator 30, While the speed sensor 62 is 
disposed adjacent the motor 41 for monitoring the displace 
ment speed of the applicator in terms of the rotation speed of 
the motor. Also, the device includes a height sensor composed 
of a position sensor 71 disposed adjacent one of the gears 26 
for monitoring the vertical translational movement Ty of the 
module 20 in relative to the base 10, and a speed sensor 72 
disposed adjacent the motor 42 for monitoring the traveling 
speed of the massage module 20, i.e., the applicator 30 in 
terms of the rotation speed of the motor 42. Further, the device 
is provided With a strength sensor composed of a position 
sensor 81 disposed adjacent the one of the sWing gears 50 for 
monitoring the rotational movement Rx of the cradle 32 about 
the screW shaft 34, i.e., the translational movement TZ along 
the depth axis (Z-axis), and a speed sensor 82 disposed adja 
cent the motor 43 for monitoring the speed of the applicator 
30 in terms of the rotation speed of the motor 43. 
NoW, the control of the device is explained With reference 

to FIG. 9. The controller 100 is provided to control the motors 
41, 42, and 43 for realiZing the different massage patterns as 
mentioned in the above. Basically, the controller 100 is con 
?gured to move the applicator 30 vertically in a predeter 
mined schedule to cover the length of the user, for example, 
betWeen the neck to the Waist, While controlling the applicator 
30 to stay at the different body parts, i.e., neck, shoulders, 
back, and Waist for a predetermined time period in order to 
effect the local massages. 

Included in the controller 100 is a massage pattern table 
102 Which allocates the different massage patterns to differ 
ent body parts, and Which correlates the individual body parts 
respectively With ranges that are different from users of dif 
ferent body shapes. The massage pattern table 102 is con?g 
ured to have records each related to one of the body parts, With 
each record giving the particular massage pattern and the 
ranges describing the body part With numerical values for 
loWer and upper limits With regard to the length, Width, and 
depth dimensions. 
The numerical values are variables that vary With the users 

of different body shapes. In order to customiZe the device for 
each of different users, the device includes a user pro?ler 104 
Which receives from a user’s body parameter input 101 a 
parameter identifying a user’s body shape and estimates the 
locations of the respective body parts. That is, the user pro?ler 
104 determines and gives the numerical values to the pattern 
table 102 that designate the ranges of the body parts speci?c 
to the particular user. The user’s body parameter input 101 is 
realiZed by a key pad Where the user can enter the character 
istic value such as height or the like identifying the shape of 
the user’s body. Initially, the pattern table 102 is set to have 
the numerical values Which designate a standard body shape. 
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The controller 100 includes a massage pattern selector 106 
Which acknowledges the current position of the applicator 30 
from the outputs of the sensor 61 to determine Which one of 
the body parts meets the applicator 30 With reference to the 
pattern table 102, and selects the massage pattern allocated to 
thus determined body parts. Then, the massage pattern selec 
tor 106 activates or deactivates a driving circuit provided for 
driving the motors 41, 42, and 43, thereby reciprocating the 
applicator 3 0 in match With the selected massage pattern. The 
driving circuit includes a lateral driver 111 Which drives the 
motor 41 to effect the laterally reciprocating translational 
movement TX of the applicator 30, an up-doWn driver 112 
Which drives the motor 42 to effect the vertically reciprocat 
ing translational movement Ty of the applicator 30, and a 
depth driver 113 Which drives the motor 43 to effect the 
reciprocatory translational movement T2 of the applicator 30. 
In making the respective transitional movement TX, Ty, and 
T2, the massage pattern selector 106 refers to the pattern table 
102 to ?nd the alloWed ranges of the movements, While moni 
toring the current position of the applicator 30 by the sensors 
61, 71, and 81, in order that a speed controller 110 actuates the 
respective drivers 111, 112, and 113 for reciprocating the 
applicator 30 at controlled speeds independently from each 
other to make the massage of an intended pattern, as Will be 
discussed hereinafter. 

The controller 100 includes, in addition to the speed con 
troller 110, a speed data table 120 Which holds three sets of 
speed data for each of the transitional movements TX, Ty, and 
T2 respectively along the three aXes (X-, y-, and Z-aXes). Each 
speed data designates a speed of the applicator moving along 
each of the three aXes (X-, y-, and Z-aXes), and is prepared as 
a time-series data in Which the speed is de?ned as a discrete 
value varying sinusoidally With respect to time. FIG. 11 
shoWs one eXample of the speed data for making the massage 
of a circular pattern Which simulates the point kneading mas 
sage. 

FIG. 10 shoWs a ?oW-chart illustrating the steps that the 
speed controller 110 eXecutes for making the massage in 
accordance With the speed data. Firstly, the speed controller 
110 reads the speed data from the speed data table 120 in 
match With the selected massage pattern, and activates the 
individual driving units or motors 41 to 43 for reciprocating 
the applicator 30 at the speeds designated by the speed data 
respectively along the three aXes. While moving the applica 
tor 30, the speed sensors 62, 72, and 82 provide the individual 
speeds of the applicator along the three aXes such that the 
speed controller 110 repeats a feedback control of moving the 
applicator at the speed as close as the designated speed until 
the neXt discrete speed data is reached. Such feedback control 
is made for subsequently read speed data until the speed 
controller 110 reads the last speed data. Upon reaching the 
last speed data, the speed controller 110 stops moving the 
applicator 30. 
NoW, the operation of the device is discussed in terms of an 

intended massage pattern. When it is intended to move the 
applicator along a loop path as shoWn in FIGS. 12A and 12B 
for simulating the human point kneading massage, the speed 
data for the movement TX and Ty respectively along the X- and 
y-aXes are each selected to give a sinusoidal Waveform, as 
shoWn in FIG. 11. The sinusoidal Waveforms of the speeds 
along the X-aXis and y-aXis have the same cycle (T1:T2) With 
a phase shift of 90° When the sinusoidal Waveforms are 
selected to have the same amplitude, the resulting loop path 
becomes circular as shoWn in FIG. 12A, While one of the 
sinusoidal Waveforms of the speed, for eXample, along the 
y-aXis, is selected to have the amplitude less than the other 
sinusoidal Waveform, as indicated by dotted lines in FIG. 11, 
the resulting loop path becomes elliptical, as shoWn in FIG. 
12B. Preferably, the cycle and the amplitude of the speed data 
are selected to give the loop path Within a square of 20 mm 
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8 
and to trace one loop path in 2 seconds or less. The loop path 
having a diameter of 20 mm or less is selected to give a 
concentrated massage force effectively to a stiffened part 
present Within a muscle bundle to have a diameter of 10 mm 
or less. 

When the sinusoidal Waveforms for the speeds along the X 
and y-aXes are selected to have a phase shift of 45°, as shoWn 
in FIG. 13, the applicator 30 traces the loop path of an inclined 
ellipse Within a square as shoWn in FIG. 14. As the phase shift 
becomes smaller toWards Zero, the loop path becomes more 
?attened and eventually converted into an inclined straight 
line, as shoWn in FIG. 14. Accordingly, it is possible to vary 
the massage pattern betWeen the circle to a straight line 
through the ellipse, as shoWn in FIG. 15, by varying the 
amount of the phase shift betWeen 90° to 0°. 

FIG. 16 illustrates another set of the sinusoidal Waveforms 
Which realiZes a progressively moving loop pattern of FIG. 17 
along Which the applicator 30 moves for giving an optimum 
massage action over an eXtended portion of the user’ s body, as 
shoWn in FIG. 18. In this instance, the sinusoidal Waveform 
for the speed along the y-aXis is selected to have a phase shift 
of 90° in relation to the speed along the X-aXis and a reduced 
cycle (T2) less than that (T1) of the speed along the X-aXis, 
and further con?gured to have different maXimum values (V1 
and V2) for the forWard and backWard speed along the y-aXis. 
In the illustrated eXample, the forWard speed (V1), i.e., the 
speed for moving the applicator upWard is greater than the 
backWard speed (V2), the speed for moving the applicator 
doWnWard to progressively move the loop path upWard. On 
the other hand, When V2 is set to be greater than V1, the 
resulting progressive loop path advances doWnWard. Like 
Wise, as shoWn in FIG. 19, When the sinusoidal Waveform of 
the speed along the X-aXis is con?gured to have the different 
maXimum values (V3>V4) for the forWard and backWard 
speeds along the X-aXis, the resulting progressive loop path 
moves along the X-aXis, as shoWn in FIGS. 20 and 21. Further, 
When the both of the sinusoidal Waveforms of the speeds 
along the X- and y-aXes are con?gured to have the different 
maXimum values for the forWard and backWard speeds 
respectively along the X- and y-aXes, the resulting progressive 
loop path moves along an inclined line, as shoWn in FIG. 22. 

FIGS. 23 and 24 shoW a preferred scheme of ending the 
combined massage action. It is noted in this connection that 
the controller 100 is con?gured to designate an end position 
(E) for each of the selected massage patterns Where the appli 
cator 30 stops after completing the selected massage pattern. 
For eXample, When the circular massage pattern is selected, 
the end position (E) is de?ned to lies on a tangent line of a 
circular path to be traced by the applicator, as shoWn in FIG. 
23. With the provision of thus de?ned end position (E), one of 
the transitional movement, in this case, along the y-aXis is 
terminated only after the completion of the transitional move 
ment along the other aXis (X-aXis). Therefore, it is possible to 
avoid undesired jerky movement of the applicator as indi 
cated by dotted lines in FIG. 23 immediately before the stop 
ping of the applicator. Such jerky movement Would cause a 
stinging and painful massage and should be therefore 
avoided. In order to stop the applicator ?nally at the end 
position (E), the speed controller 110 eXecutes the steps as 
shoWn in the ?oW-chart of FIG. 24, Which is basically iden 
tical to the How chart of FIG. 10 eXcept for a sequence of 
ending the massage action. When the speed of the applicator 
along each of tWo aXes (X- and y-aXes) sees a last reversal of 
direction, i.e., the applicator is caused to reverse its direction 
along each of the tWo aXes at a last time designated by the 
speed data, the controller checks Whether the ?nal position 
(E) is reached With respect to the associated aXis. When the 
?nal position (E) is reached, the controller stops moving the 
applicator along the corresponding aXis. When the ?nal posi 
tion is not detected, it is further checked Whether or not the 
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current speed is a last speed data de?ned in the time-series 
speed data. When the controller acknowledges that the cur 
rent speed is the last speed data, a sequence goes back to the 
step of checking the ?nal position. On the other hand, When 
the current speed is not the last speed data, a sequence goes 
back to the step of moving the applicator at the designated 
speed. With the above sequence, the movement of the appli 
cator along one of the axes is stopped later than that along the 
other axis such that the applicator advances to the end posi 
tion (E) after completing the loop path and tracing the tan 
gential line from the circumference of the loop path, avoiding 
the stinging movement as indicated by the dotted lines in FIG. 

The device of the present invention can be con?gured to 
make various controls for driving the applicator in a double 
loop path With circles of different diameters. FIGS. 25A and 
25B illustrate one of the controls in Which the amount of the 
transitional movement TX and Ty or speed along X-aXis and 
Y-aXis varies each cycle With a phase shift of 450 betWeen the 
sinusoidal displacement curves of TX and Ty. One of the 
sinusoidal displacement curves remains about a common 
Zero amplitude, While the other curves has its center of oscil 
lation shifting each cycle betWeen the Zero and an offset 
value. Thus, the applicator 30 repeats tracing a large circle of 
eg 10 mm diameter and a small circle of eg 5 mm diameter 
Which is inscribed at its top on the large circle, as shoWn in 
FIG. 25A. 

FIGS. 26A and 28B illustrate another control of driving the 
applicator to trace tWo concentric circles of different diam 
eters. In this instance, the amplitudes or the speeds of the 
movements TX and Ty along the X-aXis and y-aXis are con?g 
ured to vary each cycle about the common Zero amplitude. 
One of the amplitudes, e.g. TX varies smoothly at the Zero 
amplitude, While the other amplitude, e.g., Ty varying 
abruptly. The sinusoidal curves of the tWo movements are 
phase-shifted by 45°. 

FIGS. 27A and 27B illustrate a further control Which is 
similar to that shoWn in FIGS. 25A and 26B eXcept that it is 
made to trace the small circle inscribed at its bottom on the 
large circle. In this instance, one of the sinusoidal curves, i.e., 
for the movement Ty has its center of oscillation shifted each 
cycle betWeen Zero and a loWer offset value, While varying the 
amplitude of the movement abruptly betWeen the cycles. 

FIGS. 28A and 28B as illustrate a still further control of 
driving the applicator to trace a large circle and subsequently 
a small concentric circle through a smooth transition path. In 
this instance, both of the sinusoidal curves of the movement 
TX and Ty or speed along the X-aXis and y-aXis are con?gured 
to vary the respective amplitude from one cycle to the subse 
quent cycle With the phase shift of 45° therebetWeen. Each of 
the sinusoidal curves is made continuous to move the appli 
cator from a point (1) on the large circle smoothly to the small 
circle. 

FIGS. 29A and 29B illustrate a further control Which is 
similar to that of FIGS. 28A and 28B eXcept for driving the 
applicator to repeat tracing the large circle and the small circle 
over a number of cycles. In this instance, the applicator is 
cause to move from a point (1) after tracing the large circle 
?rst to a point (2) on the small circle, and subsequently trace 
the small circle folloWed by moving from a point (3) back to 
the large circle. 

The device of the present invention may be con?gured to 
vary the diameter of the loop path stepWise as shoWn in FIG. 
30A or continuously as shoWn in FIG. 30B. 

In vieW of that the device includes a pair of horiZontally 
spaced applicators 30 respectively carried on the cradles 32, it 
may be desired to move the applicators to trace the respective 
loop path in opposite direction With each other, as shoWn in 
FIGS. 31A and 31B, for enhanced massage actions simulta 
neously on spaced spots. In order to make the massage in this 
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fashion, a control is made to use the symmetrical sinusoidal 
curves for driving the applicators. 

Further, the device may be con?gured to give a strong 
point-pressing force periodically While making the loop mas 
sage as eXplained in the above. For this purpose, the speed 
curves SX and Sy of the movements respectively along the 
X-aXis and y-aXis are each shaped to have a ripple (R) of 
accelerating the speed Within one cycle, as shoWn in FIG. 32. 
Thus, the applicator is driven to be accelerated When reaching 
a point on the loop path, thereby giving the strong point 
pressing force periodically. 

FIGS. 33A and 33B illustrates another control of moving 
the applicator to move along the circular path repeatedly in 
opposite directions. In this control, When the applicator 
moves to a point (2) after moving in one direction past a point 
(1) once or more, the applicator moves in the opposite direc 
tion. The sinusoidal curves CX and Cy for the movement 
respectively along the X-aXis and y-aXis are phase-shifted by 
900 or less. 
Although the applicator is drive to move the loop path in 

the above embodiment, it may be con?gured to move along an 
arcuate path, i.e., a portion of the circular path, repeatedly in 
opposite directions, as shoWn in FIGS. 34A and 34B. In this 
instance, the sinusoidal curves CX and Cy for the movements 
along the X-aXis and y-aXis are shaped to de?ne a start point 
(1), reverse points (2) and (3) at the opposite ends of the 
arcuate path. The speed curves SX and Sy are phase- shifted by 
900 With one of the curve CX, being shaped to have its one 
half cycle reversed. With this control, the applicator moves 
from the start point (1) along the arcuate path to the second 
point (2) Where it is reversed in the direction to move back to 
point (3) and is again reversed. 

In the above embodiment, the movement of the applicator 
is eXplained only With respect to the X-aXis and y-aXis for 
simplicity, the present invention should not be interpreted to 
be limited thereto and encompass a control of adding the 
reciprocating movement of the applicator along the Z-aXis to 
give a three-dimensional movement to the applicator, and 
even the combined movement in the X-Z plane or y-Z plane. 

This application is based upon and claims the priority of 
Japanese Patent Application No. 2006-01051 1, ?led in Japan 
on Jan. 18, 2006 and Japanese Patent Application No. 2006 
023593, ?led in Japan on Jan. 31, 2006, the entire contents of 
Which are eXpressly incorporated by reference herein. 

The invention claimed is: 
1. A massaging device, comprising: 
an applicator con?gured to come into contact With a user’ s 

body; 
a plurality of driving units coupled to said applicator to give 

different reciprocating movements to said applicator 
respectively along different aXes, thereby generating a 
combined massaging motion to be applied to the user’s 
body; 

a controller con?gured to hold individual speed data each 
de?ning a speed at Which each of said driving unit recip 
rocates said applicator along each of said different aXes, 
and to control said driving units to reciprocate said appli 
cator respectively in accordance With the associated 
speed data, 

Wherein said controller is con?gured to control the speed of 
said applicator moving along one of said aXes indepen 
dently from the speed of said applicator moving along 
another of said aXes, 

Wherein said speed data of the reciprocating movement 
along one of said aXes is con?gured to give a reverse 
point Which is shifted With respect to time in relation to 
the reciprocating movement along another of said aXes, 
and 




